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Background: In this study, we aimed to assess the rate of adolescent delivery in a Saudi tertiary 
health care center and to investigate the association between maternal age and fetal, neonatal, 
and maternal complications where a professional tertiary medical care service is provided. 
Methods: A cross-sectional study was performed between 2005 and 2010 at King Abdulaziz 
Medical City, Riyadh, Saudi Arabia. All primigravid Saudi women &24 weeks gestation, carry- 
ing a singleton pregnancy, aged <35 years, and with no chronic medical problems were eligible. 
Women were divided into three groups based on their age, ie, group 1 (Gl) <16 years, group 
2 (G2) >16 up to 19 years, and group 3 (G3) &19 up to 35 years. Data were collected from 
maternal and neonatal medical records. We calculated the association between the different age 
groups and maternal characteristics, as well as events and complications during the antenatal 
period, labor, and delivery. 

Results: The rates of adolescent delivery were 20.0 and 16.3 per 1,000 births in 2009 and 
2010, respectively. Compared with Gl and G2 women, G3 women tended to have a higher 
body mass index, a longer first and second stage of labor, more blood loss at delivery, and a 
longer hospital stay. Compared with Gl and G2 women, respectively, G3 women had a 42% 
and a 67% increased risk of cesarean section, and had a 52% increased risk of instrumental 
delivery. G3 women were more likely to develop gestational diabetes or anemia, G2 women 
had a three-fold increased risk of premature delivery (odds ratio 2.81), and G3 neonates had a 
50% increased overall risk of neonatal complications (odds ratio 0.51). 

Conclusion: The adolescent birth rate appears to be low in central Saudi Arabia compared 
with other parts of the world. Excluding preterm delivery, adolescent delivery cared for in a 
tertiary health care center is not associated with a significantly increased medical risk to the 
mother, fetus, or neonate. The psychosocial effect of adolescent pregnancy and delivery needs 
to be assessed. 

Keywords: adolescent pregnancy, maternal mortality, maternal morbidity, neonatal mortality, 
neonatal morbidity 

Introduction 

Marriage of adolescents aged 10-19 years is still widely practiced across the world, 
while the duration between marriage and having a first baby is in decline. 1 Young couples 
often have their first child within 12-20 months of marriage. 2 In Bahrain, for instance, 
one in five adolescent girls delivers before the age of 16 years, and some adolescent 
mothers are as young as eleven years. 2 In Mali, where 25% of girls are married by the 
age of 15 years, one in ten was reported to be pregnant by the age of 15 years, and 
nearly 40% were pregnant or had already become mothers by the age of 17 years. 2 
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Apart from pain and psychological trauma, 3 many 
medical complications related to adolescent pregnancy 
and childbirth might occur. 4,5 These medical risks are well 
documented in the international literature, and include an 
increased risk of preterm labor, 6 increased risk of low birth 
weight, 7 increased labor and delivery complications, and a 
higher chance of perinatal mortality. 8 Adolescent women are 
at greater risk of perinatal mortality than women aged 20-24 
years. 910 Importantly, it has been reported that pregnant 
adolescents aged 1 5 years or younger are more likely to die 
compared with older women, including older adolescents. 11 
These deaths are mainly a result of hemorrhage, sepsis, 
pre-eclampsia/eclampsia, and obstructed labor. 9,12 

The health problems linked to early marriage and preg- 
nancy affect pregnant mothers, their fetuses, and their chil- 
dren, and evidence shows that infant mortality in children of 
very young mothers is higher. 13 Pregnancies occurring "too 
early" extend a woman's reproductive life span and constitute 
a major risk to the survival and future health of both mother 
and child. 4,5 If a mother is under 1 8 years, her baby's chance 
of dying in the first year of life is 60% greater than that of a 
baby born to a woman aged 19 years or older. 14 

To the best of our knowledge, most studies of the 
outcomes of early marriage and pregnancy have focused 
on premature sex, dropping out of school, and preg- 
nancy complications in the presence of low health care 
resources. 13,15 Much work remains to be done to assess 
the extent of the problem of adolescent pregnancy, the 
effect of professional care during the antenatal period and 
delivery, and the adolescent pregnancy rates in various 
regions of the world. 

The aim of this study was to assess the rate of adoles- 
cent delivery in a tertiary referral health care center in the 
central region of Saudi Arabia. Moreover, we investigated 
the association between maternal age and fetal, neonatal, 
and maternal complications in a group of adolescent women 
who received professional health care during their pregnancy 
and/or delivery. 

Materials and methods 

Study setting 

This research was conducted in the Department of Obstetrics 
and Gynecology at King Abdulaziz Medical City (KAMC), 
Riyadh, Saudi Arabia. KAMC is a tertiary health care cen- 
ter where complicated cases are referred for management. 
About 8,500 deliveries occur every year, with a cesarean 
section rate of about 20% and an instrumental delivery rate 
of about 3%-5%. 



Study subjects and sampling technique 

This cross-sectional study included all primigravid Saudi 
patients who were &24 weeks gestation, delivered at KAMC, 
and were eligible to participate in the study. An independent 
research assistant randomly selected the participants from 
a labor and delivery registry book where all deliveries are 
documented, including maternal nationality, age, parity, and 
gestational age. The paper and electronic files for these Saudi 
women were then reviewed to confirm their eligibility. Ges- 
tational age ^24 weeks was confirmed either based on the 
women-documented "sure dates" of last menstrual period, or 
dating by ultrasound scan during the first trimester of their 
pregnancy. The nationality and age of each woman at delivery 
were confirmed by official registration in hospital medical 
electronic documents. 

Patients who were less than 24 weeks gestation were 
considered as abortion cases 16 and were excluded from the 
study. Patients with chronic medical problems (eg, diabetes, 
hypertension, systemic lupus erythematosus) and those with 
multiple gestations were excluded to eliminate any bias 
related to pre-existing health/pregnancy problems. 

After application of the inclusion and exclusion criteria, 
the eligible participants were divided into three main groups 
based on their age at delivery. The first two groups comprised 
adolescent women based on the World Health Organization 
definition of adolescents (age 13 up to 19 years of age), 
and the third group comprised older women and was used 
as a comparison or control group. Group 1 (Gl) comprised 
patients who delivered while aged <16 years (pregnant 
adolescents in this age group are reported to be at highest 
risk). 911 Group 2 (G2) patients who delivered at >16 up to 
1 9 years of age. Group 3 (G3) comprised patients older than 
19 years but excluded those over 35 years to avoid including 
elderly primigravid women. We obtained a representative 
sample of each age group of primigravid patients who were 
admitted and delivered at KAMC between the years 2005 
and 2010. 

Data collection included maternal characteristics, 
including age, parity, weight and height, medical history, 
and whether the woman had had booked antenatal care at 
KAMC at least once. The data also included information 
on labor and delivery, and fetomaternal information such as 
the presence or absence of postpartum hemorrhage (blood 
loss of at least 500 mL post vaginal delivery and more than 
1,000 mL post cesarean delivery). We collected data on the 
presence or absence of anemia in the study women based on 
the World Health Organization cutoff (hemoglobin < 1 20 g/L) 
and data on the presence or absence of premature rupture of 
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membranes (before 37 weeks gestation). We also collected 
data on the presence or absence of intrauterine growth 
restriction (fetal weight less than the tenth percentile for 
gestational age). The data were gathered from electronic and 
paper-based medical maternal and neonatal records up to the 
date of discharge from hospital. 

Sample size 

Considering the occurrence of preterm labor or (labor before 
37 weeks gestation) as the main outcome, and assuming an 
8% incidence of preterm labor in the general population, we 
calculated that a sample of 219 patients was needed in each 
group to identify a difference of 10% with a power of 80% 
and an alpha error of 0.05. 

Data management and analysis plan 

The data were entered into Statistical Package for the Social 
Sciences version 15 software (SPSS Inc., Chicago, IL, USA). 
Continuous variables were categorized according to clinically 
relevant cutoff points. Descriptive analyses were carried out 
by calculating the numbers and percentages for categorical 
variables and calculating mean and standard deviation for 
continuous variables. Bivariate analyses for the association 
between maternal age and development of fetal, neonatal, and 
maternal complications were carried out, and P-values were 
calculated using Pearson's chi-squared test or the Student's /-test 



as appropriate. Odds ratios and 95% confidence intervals were 
calculated for categorical variables and for categorized continu- 
ous variables. P- values ^0.05 was considered to be statistically 
significant. The approval of The King Abdullah International 
Medical Research Center institutional review board committee 
was obtained prior to conducting this research. 

Results 

The total number of deliveries occurring at KAMC during the 
years 2009 and 2010 were 8,548 and 8,499, respectively. The 
number of adolescent women of any parity who delivered in the 
years 2009 and 2010 were 1 74 and 136, respectively. Therefore, 
the proportion of adolescent delivery or its rate, considering the 
denominator as the total number of deliveries at KAMC, was 
20/1 ,000 births and 1 6.3/1 ,000 births during the years 2009 and 
2010, respectively. We compared our results between Gl and 
G3, between G2 and G3, and between Gl and G2. However, 
in the tables, we only present comparisons between Gl and 
G3 and between G2 and G3. The comparison between Gl and 
G2 is not presented due to the insignificant differences noted 
between these two groups. 

Overall, we collected data on 1 79 women from G 1 (youngest 
aged 13 years), 236 women from G2, and 238 women from 
G3. We were not able to reach the target sample size for Gl 
because all the eligible women for Gl during the study period 
were 179 women whom were all included. 



Table I Characteristics of patients according to age group at time of delivery 



Maternal characteristics 


Gl (n=l79) 


G2 (n=236) 


G3 (n=238) 


G 1 versus G3 
OR (95% CI) 


P-value 


G2 versus G3 
OR (95% CI) 


P-value 


Age, years [mean (SD)] 


IS.S (0.7) 


17.7 (0.5) 


23.9 (3.5) 






0.01 






0.01 


Parity [mean (SD)] 


I.I (0.3) 


I.I (0.3) 


I.I (0.5) 






0.20 






0.16 


Gestational age at delivery [mean (SD)] 


38.6 (2.6) 


38.6 (2.3) 


38.9 (2.7) 






0.26 






0.27 


Extreme preterm [n (%)] 


2 (1.1%) 


1 (0.4%) 


3 (1.3%) 


N/A 




0.51 


N/A 




0.10 


Preterm delivery [n (%)] 


20 (1 1.2%) 


32 (13.6%) 


18 (7.6%) 














Term [n (%)] 


157 (87.7%) 


203 (86.0%) 


216 (90.8%) 














Post dated [n (%)] 


0 (0.0%) 


0 (0.0%) 


1 (0.4%) 














BMI (kg/m 2 ) [mean (SD)] 


28.8 (5.2) 


29.0 (6.4) 


30.7 (6.0) 






0.001 






0.003 


Underweight [n (%)] 


2 (1.1%) 


3 (1.3%) 


2 (0.8%) 


N/A 




0.01 


N/A 




0.01 


Normal weight [n (%)] 


33 (18.4%) 


54 (22.9%) 


37 (15.5%) 














Overweight [n (%)] 


88 (49.2%) 


101 (42.8%) 


70 (29.4%) 














Obese [n (%)] 


56 (31.3%) 


78 (33.1%) 


129 (54.2%) 














Length of first stage [mean (SD)] 


228.8 (150.4) 


253.0 (172.0) 


285.1 (155.7) 






0.01 






0.03 


Length of second stage [mean (SD)] 


44.9 (37.5) 


49.8 (38.9) 


63.4 (44.0) 






0.01 






0.01 


Delivery blood loss (mL) [mean (SD)] 


252.2 (127.9) 


256.4 (127.3) 


309.7 (185.6) 






0.01 






0.01 


Hemoglobin post delivery [mean (SD)] 


1 15.6 (16.8) 


1 17.6 (15.6) 


1 17.0 (18.3) 






0.42 






0.67 


Booking [yes, n (%)] 


150 (83.8%) 


205 (86.9%) 


209 (87.8%) 


0.72 (0.41- 


1.25) 


0.24 


0.92 (0.53- 


■1.58) 


0.76 


Analgesia/anesthesia in labor [yes, n (%)] 


154 (86.0%) 


198 (83.9%) 


218 (91.6%) 


0.57 (0.30- 


1.05) 


0.07 


0.48 (0.27-0.85) 


0.01 


Induced labor [yes, n (%)] 


60 (33.5%) 


82 (34.7%) 


98 (41.2%) 


0.72 (0.48- 


1.08) 


0.1 1 


0.76 (0.52- 


•1.10) 


0.15 


Maternal admission in ICU [yes, n (%)] 


1 (0.6%) 


0 (0.0%) 


3 (1.3%) 


0.44 (0.05-4.27) 


0.47 


N/A 




0.08 



Notes: Age at delivery: G I , less than 1 6 years; G2, I 6 years to 1 9 years; G3, greater than 1 9 years (but not older than 35 years). 

Abbreviations: OR, odds ratio; CI, confidence interval; G, group I; G2, group 2; G3, group 3; SD, standard deviation; BMI, body mass index; N/A, not applicable; 
ICU, intensive care unit. 
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Table 1 shows the demographic and clinical data for the 
three groups of women. As can be seen, the only significant 
differences between the study groups were: a significantly 
higher body mass index (BMI) in G3 compared with Gl 
and G2 (P=0.001 andP=0.003, respectively); a significantly 
longer first stage of labor in G3 than in Gl and G2 (P=0.01 
and P=0.03, respectively); a significantly longer second 
stage oflaborin G3thaninGl and G2 CP=0.01 andP=0.01, 
respectively); and significantly more post-partum blood loss 
in G3 than in Gl and G2 (P=0.01 andP=0.01, respectively). 
Table 1 also shows that there was no significant difference in 
antenatal care booking status between the three groups, and 
that almost 85% of the women in each of the groups have 
received this service at KAMC. 

Surgical deliveries are presented in Table 2, and include 
both cesarean sections and instrumental deliveries. We found 
that the rate of instrumental deliveries by either ventouse or 
forceps was 47% higher in G3 than in Gl (7^=0.05) and 52% 
higher in G3 than in G2 (P=0.02). Moreover, the tendency 
for cesarean section deliveries was about 50% higher in G3 
compared with Gl andG2(P=0.01 and P=0. 03, respectively). 
Fetal distress as an indication for surgical delivery was 
61% higher in G3 compared with Gl and 42% higher in G3 
compared with G2 (P=0.002 andP=0.03, respectively). On 
the other hand, failure to progress was 58% higher in G3 
compared with Gl and 40% higher in G3 compared with G2 
(_P=0.03 andP=0.01, respectively). There was no difference 
between Gl and G2 in terms of the surgical interventions 
performed. 

We assessed the cardiotocographic changes that occurred 
during progress of labor and delivery in the three groups of 
women and found no significant difference between them, 
so no data are presented in this regard. 

Table 3 shows maternal complications; an 88% increase 
in tendency to develop gestational diabetes mellitus was 
noted for G3 when compared with G2 (P=0.02) but not 



when compared with Gl. The diagnosis was based on a 
2-hour post 75 g glucose challenge test result >7.8 mmol/L. 
Further, G3 showed a 69% increased tendency to stay longer 
in hospital compared with Gl and a 33% increased tendency 
to stay longer in hospital compared with G2 (P=0.01 and 
P=0.03, respectively). We considered the normal hospital 
stay post-delivery at KAMC to be 24 hours following vaginal 
delivery and 72 hours following cesarean delivery based on 
internal postpartum policy and procedure in the obstetrics 
and gynecology department. We identified that G2 women 
had a 2.8-fold increased risk of preterm labor compared 
with G3 women but not when compared with Gl (P=0.03). 
In fact, when we compared Gl and G2, we found that the 
only difference in term of maternal complications was that 
G2 women tended to stay longer in hospital compared with 
those inGl (P=0M). 

Table 4 shows the neonatal outcomes and complications 
that occurred in the three study groups. G3 had about a 
50% increased risk of developing various types of neonatal 
complications compared with Gl (P=0.02) but not when 
compared with G2; overall neonatal complications were 
higher in G2 compared with Gl (F=0.03). 

When we investigated for differences in birth weight, 
Apgar scores at 1, 5, and 10 minutes, length of hospital stay, 
need for admission to the neonatal intensive care unit, and 
cord pH between the study groups, the only significant find- 
ing was that the Apgar score was significantly lower in G3 
compared with Gl (P=0.04); however, this difference did not 
persist for the 5-minute and 10-minute Apgar scores. 

Discussion 

In this work, we found that pregnancy in adolescence (13 up 
to 19 years of age) did not add a major risk to the mother 
and/or her newborn when compared with older mothers 
attending a tertiary care center during pregnancy and for 
delivery. This finding is consistent with recent national data 



Table 2 Characteristics of surgical delivery according to age group at time of delivery 



Surgical delivery 


Gl (n=l79) 


G2 (n=236) 


G3 (n=238) 


G 1 versus G3 
OR (95% CI) 


P-value 


G2 versus G3 
OR (95% CI) 


P-value 


Surgical delivery 
















Surgical [yes, n (%)] 


28 (15.6%) 


48 (20.3%) 


82 (34.5%) 


0.35 (0.22-0.57) 


0.01 


0.49 (0.32-0.74) 


0.001 


Instrumental [yes, n (%)] 


14 (7.8%) 


17 (7.2%) 


33 (13.9%) 


0.53 (0.27-1.02) 


0.05 


0.48 (0.26-0.89) 


0.02 


Cesarean section [yes, n (%)] 


14 (7.8%) 


31 (13.1%) 


49 (20.6%) 


0.33 (0.17-0.61) 


0.01 


0.58 (0.36-0.95) 


0.03 


Indication for surgical delivery 
















Fetal distress [yes, n (%)] 


1 5 (8.4%) 


28 (1 1.9%) 


45 (18.9%) 


0.39 (0.21-0.73) 


0.002 


0.58 (0.35-0.96) 


0.03 


Failure to progress [yes, n (%)] 


8 (4.5%) 


10 (4.2%) 


24 (10.1%) 


0.42 (0.18-0.95) 


0.03 


0.40 (0.18-0.85) 


0.01 


Breech presentation [yes, n (%)] 


2(1.1%) 


3 (1.3%) 


6 (2.5%) 


0.44 (0.09-2.19) 


0.30 


0.50 (0.12-2.01) 


0.32 


Other [yes, n (%)] 


4 (2.2%) 


3 (1.3%) 


6 (2.5%) 


0.88 (0.25-3.18) 


0.85 


0.50 (0.12-2.01) 


0.32 



Notes: Age at delivery: Gl, less than 16 years; G2, 16 years to 19 years; G3, greater than 19 years (but not older than 35 years). 
Abbreviations: OR, odds ratio; CI, confidence interval; G I , group I ; G2, group 2; G3, group 3. 
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Table 3 Maternal complications according to a; 


ge group at time of delivery 










rldtcmal CUmpi ICdtlUm 


vj i yn= 






G 1 versus G3 

' — / \\ 1 J J /o v_ 1 f 




G2 versus G3 


P~ V3.I ue 


Maternal complications [yes, n (%)] 


23 (12.8%) 


25 (10.6%) 


30 (12.6%) 


1.02 (0.57-1.83) 


0.94 


0.82 (0.47-1.44) 


0.49 


Ante partum hemorrhage [yes, n (%)] 


1 (0.6%) 


0 (0.0%) 


1 (0.4%) 


1.33 (0.08-21.43) 


0.84 


N/A 


0.32 


Labor complication [yes, n (%)] 


23 (12.8%) 


25 (10.6%) 


30 (12.6%) 


1.02 (0.57-1.83) 


0.94 


0.82 (0.47-1.44) 


0.49 


Postpartum hemorrhage [yes, n (%)] 


7 (3.9%) 


4(1.7%) 


9 (3.8%) 


1 .04 (0.38-2.84) 


0.95 


0.44 (0.13-1.45) 


0.16 


Vaginal tear [yes, n (%)] 


1 (0.6%) 


3 (1.3%) 


4 (1.7%) 


0.33 (0.04-2.97) 


0.30 


0.75 (0. 1 7-3.40) 


0.71 


Hysterectomy [yes, n (%)] 


0 (0.0%) 


0 (0.0%) 


1 (0.4%) 


N/A 


0.39 


0.50 (0.46-0.55) 


0.32 


Preterm premature rupture of 


4 (2.2%) 


6 (2.5%) 


4 (1.7%) 


1.34 (0.33-5.42) 


0.68 


1 .53 (0.43-5.48) 


0.51 


membranes [yes, n (%)] 
















Gestational diabetes mellitus 


1 (0.6%) 


1 (0.4%) 


8 (3.4%) 


0.16 (0.02-1.30) 


0.05 


0. 1 2 (0.02-0.99) 


0.02 


[yes, n (%)] 
















Preterm labor [yes, n (%)] 


10 (5.6%) 


16 (6.8%) 


6 (2.5%) 


2.29 (0.82-6.42) 


0.1 1 


2.81 (1.08-7.32) 


0.03 


Other complications [yes, n (%)] 


2 (1.1%) 


0 (0.0%) 


1 (0.4%) 


2.68 (0.24-29.77) 


0.40 


N/A 


0.3.2 


Anemia [yes, n (%)] 


56 (31.3%) 


60 (25.4%) 


80 (33.6%) 


0.90 (0.59-1.36) 


0.62 


0.67 (0.45-1.00) 


0.05 


Intrauterine growth restriction 


5 (2.8%) 


5 (2.1%) 


5 (2.1%) 


1.34 (0.38-4.70) 


0.65 


1.01 (0.29-3.53) 


0.99 


[yes, n (%)] 
















Above average hospital stay (days) 


52 (29.1%) 


1 1 1 (47.0%) 


136 (57.1%) 


0.31 (0.20-0.46) 


0.01 


0.67 (0.46-0.96) 


0.03 



[yes, n (%)] 

Notes: Age at delivery: G I , less than 1 6 years; G2, I 6 years to 1 9 years; G3, greater than 1 9 years (but not older than 35 years). 
Abbreviations: OR, odds ratio; CI, confidence interval; G, group I; G2, group 2; G3, group 3; N/A, not applicable. 



reported from Taiwan based on government statistics and a 
survey of women who delivered between 1989 and 2009. 17 
It is also consistent with that from a large Canadian cohort 
study that confirmed the positive effect of multidisciplinary 
prenatal care and adequate socioeconomic status on better 



adolescent pregnancy outcomes. 18 Generally, the greatest 
maternal mortality occurs in mothers aged 20-34 years, 
who represent the majority of women giving birth, but in 
the absence of appropriate medical care, older women and 
adolescents remain at higher risk. 19 



Table 4 Fetal and neonatal complications according to age group at time of delivery 



Fetal and neonatal 
complications 


Gl (n=l79) 


G2 (n=236) 


G3 (n=238) 


G 1 versus G3 
OR (95% CI) 


P-value 


G2 versus G3 
OR (95% CI) 


P-value 


Neonatal sex 
















Male 


90 (50.3%) 


123 (52.1%) 


1 18 (49.6%) 


0.97 (0.66-1.43) 


0.89 


0.90 (0.63-1.30) 


0.58 


Female 


89 (49.7%) 


1 13 (47.9%) 


120 (50.4%) 










Neonatal complications [yes, n (%)] 


19 (10.6%) 


43 (18.2%) 


45 (18.9%) 


0.51 (0.29-0.91) 


0.02 


0.96 (0.60-1.52) 


0.85 


Need for resuscitation [yes, n (%)] 


19 (10.6%) 


17 (7.2%) 


17 (7.1%) 


1.54 (0.78-3.06) 


0.21 


1.01 (0.50-2.03) 


0.98 


Congenital anomaly [yes, n (%)] 


1 (0.6%) 


4 (1.7%) 


5 (2.1%) 


0.26 (0.03-2.26) 


0.19 


0.80 (0.21-3.03) 


0.75 


Intrauterine fetal/neonatal death 


0 (0.0%) 


2 (0.8%) 


4 (1.7%) 


N/A 


0.08 


0.50 (0.09-2.76) 


0.42 


[yes, n (%)] 
















Jaundice [yes, n (%)] 


10 (5.6%) 


21 (8.9%) 


14 (5.9%) 


0.95 (0.41-2.18) 


0.90 


1.56 (0.78-3.15) 


0.21 


Preterm labor [yes, n (%)] 


6 (3.4%) 


16 (6.8%) 


1 1 (4.6%) 


0.72 (0.26-1.97) 


0.52 


1.50 (0.68-3.31) 


0.31 


Orthopedic complication [yes, n (%)] 


0 (0.0%) 


1 (0.4%) 


4 (1.7%) 


N/A 


0.08 


0.25 (0.03-2.24) 


0.18 


Cardiovascular complication 


3 (1.7%) 


2 (0.8%) 


2 (0.8%) 


2.01 (0.33-12.17) 


0.44 


1.01 (0.14-7.22) 


0.99 


[yes,n(%)] 
















Neurological complication 


1 (0.6%) 


0 (0.0%) 


4 (1.7%) 


0.33 (0.04-2.97) 


0.30 


N/A 


0.05 


[yes, n (%)] 
















Musculoskeletal complications 


1 (0.6%) 


2 (0.8%) 


7 (2.9%) 


0.19 (0.02-1.52) 


0.08 


0.28 (0.06-1.37) 


0.10 


[yes,n(%)] 
















Dermatological complication 


0 (0.0%) 


5 (2.1%) 


4 (1.7%) 


N/A 


0.08 


1.27 (0.34-4.78) 


0.73 


[yes, n (%)] 
















Birth injury complication [yes, n (%)] 


0 (0.0%) 


2 (0.8%) 


4 (1.7%) 


N/A 


0.08 


0.50 (0.09-2.76) 


0.42 


Respiratory distress syndrome 


5 (2.8%) 


6 (2.5%) 


6 (2.5%) 


I.I 1 (0.33-3.70) 


0.86 


1.01 (0.32-3.17) 


0.99 


[yes,n(%)] 
















Urogenital complications [yes, n (%)] 


0 (0.0%) 


2 (0.8%) 


2 (0.8%) 


N/A 


0.22 


1.01 (0.14-7.22) 


0.99 


Others [yes, n (%)] 


6 (3.4%) 


18 (7.6%) 


21 (8.8%) 


0.36 (0.14-0.91) 


0.03 


0.85 (0.44-1.65) 


0.64 


Admission to NICU [yes, n (%)] 


7 (3.9%) 


10 (4.2%) 


4 (1.7%) 


2.38 (0.69-8.26) 


0.16 


2.59 (0.80-8.37) 


0.10 


Notes: Age at delivery: G 1 , less than 1 6 years; G2, 1 6 years to 1 9 years; G3, greater than 1 9 years (but not older than 35 years). 

Abbreviations: OR, odds ratio; CI, confidence interval; G, group 1; G2, group 2; G3, group 3; N/A, not applicable; NICU, neonatal intensive care unit. 
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The recommended method for calculation of birth rate 
is to use the total female population as the denominator. 
However, the total female population in the catchment area 
for KAMC is unknown, so we used total number of deliver- 
ies as our denominator. Thus, the calculated birth rate or the 
proportion of adolescent women delivery at KAMC was 
20/1,000 births and 16.3/1,000 births during the years 2009 
and 2010, respectively. As the number of KAMC women 
population is likely to be much higher than those women 
who delivered within the same period of time, we expect 
that the true adolescent delivery rate is considerably lower 
than what we calculated, and also lower when compared with 
the adolescent birth rates reported in both developed and 
developing countries. 13 

Surgical intervention during labor is more common in 
high-risk patients due to the increased tendency of these 
women to develop complications during labor. 20,21 The 
adolescent women in our study were not in this high-risk 
category and performed as well or even better than the 
comparison group. It seems that pelvic maturity and shape 
in adolescent women is favorable for vaginal delivery. 22 
Moreover, good average birth weights (2,885.8+530.0 g for 
Gl and 2,929.4+537.4 g for G2) along with good general 
antenatal and labor conditions would have contributed to the 
lower complication rate and higher rate of vaginal delivery 
seen in our study. Cesarean section on demand 23 is unlikely to 
account for the increased number of cesarean section deliver- 
ies in G3. Cesarean section on demand is extremely rare at 
KAMC according to annual statistics held in its obstetrics 
and gynecology department. 

Obesity during pregnancy is associated with numerous 
maternal and neonatal risks. 24 There is good evidence that 
maternal prepregnancy weight, pattern of weight gain, and 
total pregnancy-related weight gain, are important factors 
in predicting and determining neonatal birth weight and 
resulting perinatal and maternal mortality and morbidity 25 26 
Moreover, abnormal maternal weight gain during pregnancy 
may affect fetal and maternal health in the long term. 27 BMI 
calculated at time of delivery in our study was significantly 
higher in the comparison group (G3). G3 patients were more 
likely to be obese with a BMI >30 kg/m 2 , which might 
explain their increased rates of gestational diabetes 28 and 
cesarean section deliveries. 29,30 

It is well known that women at the extremes of reproduc- 
tive life (younger than 19 years and older than 35 years) are 
at increased risk of preterm labor. Age older than 35 years is 
an independent risk factor for spontaneous preterm labor and 
preterm premature rupture of membranes, 31 so these women 



were excluded from our study. On the other hand, adolescent 
women appear to be more prone to preterm labor and preterm 
delivery than the older group. 6 This risk persisted in our 
adolescent women, despite the availability of appropriate 
antenatal care, when compared with older women. 

The various maternal outcomes investigated indicate more 
favorable maternal outcomes in adolescent women from Gl 
and G2 than in older women in G3 . We do not have a clear 
explanation for these better adolescent outcomes, except for 
the fact that our adolescent women receive more care when 
they are pregnant and during delivery than older women 
because, according to our antenatal risk scoring system, being 
an adolescent pregnant woman indicates higher risk that 
requires specific antenatal intervention. Therefore, follow-up 
and attendance during labor is more frequent, with the 
pregnant adolescent kept under the direct care of physicians 
rather than midwives, along with implementation of other 
precautionary measures. These measures, in particular risk 
classification, provision of careful qualified monitoring, and 
early identification of problems, are known to result in better 
outcomes. 5,14 32 Our pregnant adolescents have better outcomes 
than those reported for other adolescent populations, 33,34 and a 
possible reason for this is the high-quality care and resources 
made available for this age group. 

As with maternal complications, the overall neonatal 
complication rate was significantly higher in G3. It is well 
known that neonatal outcomes are directly affected by 
maternal condition during pregnancy, labor, and delivery. 35,36 
It seems that neonates born to adolescent pregnant women, 
if screened carefully during their antenatal visits and deliv- 
ery, do well and sometimes even better than neonates from 
comparison groups. This is true particularly when their 
mothers undergo pregnancy and labor while in good general 
condition. 37 Although Apgar scores at one minute were sig- 
nificantly lower in neonates from the older group of mothers 
(G3), this transient fetal distress did not affect perinatal 
outcomes in this group. 38 An isolated low Apgar score at one 
minute followed by normal 5-minute and 10-minute Apgar 
scores is not known to cause significant residual fetal morbid- 
ity and will usually not affect the final outcome. In fact, the 
literature correlates neonatal outcomes with 5-minute and 
10-minute Apgar scores rather than the one-minute Apgar 
score in isolation. 38,39 

Finally, the absence of major differences between Gl 
and G2 could be explained by women in both these groups 
being healthy from the beginning of their pregnancies 
and having received good similar health care throughout 
their pregnancies. Further, this lack of an observed dif- 
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ference may be related to the relatively high mean age in 
Gl, ie, 15.5 years, which is approaching the lower limit of 
s 16 years in G2. Both factors may have contributed to the 
absence of a recognizable difference between Gl and G2 
in this regard. 

Weaknesses and recommendations 
for future research 

This study has some limitations warranting mention. First, 
this work was done in one tertiary care center in the central 
region of Saudi Arabia, and while its results may be general- 
izable to the total population of women in the central region, 
they may not be generalizable nationally or internationally. 
Second, this research only included women who attended a 
tertiary care center where even the un-booked women who did 
not receive antenatal care during pregnancy have enjoyed a 
high standard of care during labor. It did not assess the effect 
of poor medical care on adolescents' pregnancy outcomes. 
Third, this research only explored the medical fetomaternal 
effects of adolescent pregnancy and delivery; unfortunately, 
the psychosocial effects of pregnancy and delivery were not 
included. We speculate that the psychosocial effect might 
have a more serious effect on mother, fetus, and newborn. 
Finally, we relied in calculating the adolescent birth rate on 
the total number of deliveries as a denominator rather than 
the total number of women population. Having the number 
of the population within KAMC catchment area "unknown" 
made this calculation impossible. However, we do believe that 
the calculated rate will be much lower if we use the female 
population as the denominator. 

We recommend conducting multicenter research that 
includes several primary, secondary, and tertiary care cen- 
ters distributed across Saudi Arabia. This research should 
explore the medical, as well as the psychosocial effects of 
adolescent pregnancy and delivery, and calculate the overall 
rate of adolescent pregnancy/delivery in the Kingdom of 
Saudi Arabia. 

Conclusion 

The adolescent birth rate at the studied tertiary care center 
is found to be low. Excluding pre-term delivery, adolescent 
pregnancy in the presence of high quality care did not carry 
significant increased medical risk to either mother or fetus. 
This is true even for those who fell pregnant before the age of 
16. It appears that optimal and careful antenatal care and high 
standard labor and delivery management may play a major 
role in reducing common known complications that have 
been traditionally related to young maternal age at delivery. 



In order to generalize the result of this research, further work 
that evaluates the overall physical and psychosocial effects 
of adolescent pregnancy in different regions and health care 
setups in Saudi Arabia is highly recommended. 
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